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VEHICLE WHEEL 

TECHNICAL FIELD 

0001. The present invention relates to a vehicle wheel. 

BACKGROUND ART 

0002 Conventionally, as a wheel that reduces the road 
noise caused by air column resonance in the air chamber of a 
tire, there are presented various wheels provided with Helm 
holtz resonators each having a Sub air chamber communicat 
ing with the air chamber of a tire through a communication 
hole. As such a vehicle wheel, desirable is a vehicle wheel that 
has a structure in which a Helmholtz resonator (a sub air 
chamber member) can be easily and firmly attached to the 
outer circumferential surface of the well portion. In this situ 
ation, the inventor has already presented a vehicle wheel with 
a structure that includes a Sub air chambers on the inner side 
of a main body portion formed by an upperplate and a bottom 
plate, wherein the main body portion is attached to the outer 
circumferential surface of a well portion through the plate 
shaped edgeportions respectively extending from the respec 
tive sides of this main body portion (for example, see Patent 
Literature 1). 
0003. In more detail, this vehicle wheel is provided with a 
pair of standing wall Surfaces formed Such as to extend along 
the circumferential direction of the outer circumferential sur 
face of the well portion, and the main body portion is disposed 
substantially at the center between the standing wall surfaces 
facing each other. The respective tip ends of the edged por 
tions extending from the main body portion are engaged to the 
respective standing wall Surfaces. 
0004 Further, this vehicle wheel is provided with joint 
portions at which the above-described upper plate is partially 
recessed toward the sub air chamber, the above-described 
bottom plate is correspondingly and partially recessed toward 
the sub air chamber, and the recessed portions are joined with 
each other. Ten Such joint portions are formed arrayed in a line 
of the center line of the main body portion along the longitu 
dinal direction (wheel circumferential direction) of the sub air 
chamber member. 
0005 Such joint portions join the upper and bottom plates 
to reduce the variation in the inner volume of the sub air 
chamber, and realizes a greater effect on the silencing func 
tion. 

RELATED ART DOCUMENT 

Patent Literature 

0006 Patent Literature 1: JP 2012-051397 A 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0007. In a conventional vehicle wheel (for example, see 
Patent Literature 1), the closer to the central portion in the 
wheel width direction from the edge portions firmly con 
strained by a pair of standing wall Surfaces, the larger defor 
mation caused on the Sub air chamber member by a centrifu 
gal force during rotation of the wheel. In other words, the 
deformation amount (the lifted degree from the outer circum 
ferential surface of the well portion) by the centrifugal force 
of the sub air chamber member becomes the largest on the 
center line of the main body portion. 
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0008. However, in a conventional vehicle wheel, a plural 
ity of joint portions is formed on the center line where the 
deformation amount becomes the largest as described above. 
These joint portions cause an increase in the mass factor of the 
centrifugal force (F-mrco: where m is the mass, r is the 
radius, and () is the angular speed). This increase in the 
deformation amount of the Sub air chamber member causes a 
release of the engagement of the edge portions to the pair of 
standing wall Surfaces. In other words, the increase in the 
deformation amount decreases the critical rotational speed 
that detaches the sub air chamber member from the well 
portion. 
0009. In this situation, an object of the present invention is 
to provide a vehicle wheel that allows setting the critical 
rotational speed of the wheel to a higher speed while satis 
factorily maintaining the effect of reducing the variation of 
inner volume of the sub air chamber caused by the joint 
portions. 

Means for Solving the Problems 
0010 For solution of the above-described problems, 
according to the present invention, a vehicle wheel includes: 
a sub air chamber member which serves as a Helmholtz 
resonator and is fixed to an outer circumferential Surface of a 
well portion in a tire air chamber, a first standing wall Surface 
formed such as to stand from the outer circumferential surface 
of the well portion outward in radial direction and extend in 
circumferential direction of the outer circumferential surface; 
and a second standing wall surface formed on the well portion 
such as to face the first standing wall surface in width direc 
tion of the outer circumferential surface, wherein the sub air 
chamber member is formed from a resin and includes: a main 
body portion including a bottom plate disposed on the outer 
circumferential Surface side of the well portion, an upper 
plate forming a Sub air chamber between the upper and bot 
tom plates, and a communication hole for communication 
between the sub air chamber and the tire air chamber; and 
edge portions that join the upper and bottom plates at both 
side portions of the main body portion in the width direction, 
and are engaged to respective groove portions formed on the 
first standing wall Surface and the second standing wall Sur 
face; and wherein the main body portion is provided with 
plural joint portions that are recessed toward inside the Sub air 
chamber from either or both of the upper and bottom plates to 
partially join the upper and bottom plates, the joint portions 
being formed along the circumferential direction Such as to be 
biased to a side of either the edge portion engaged to the first 
standing wall Surface or the edge portion engaged to the 
second standing wall Surface. 
0011. In such a vehicle wheel, the plural joint portions 
formed in the circumferential direction of the main body 
portion are disposed such as to be biased to either the edge 
portion engaged to the first standing wall Surface or the edge 
portion engaged to the second standing wall. Accordingly, 
these joint portions are firmly constrained by the first standing 
wall Surface or the second standing wall Surface on the side to 
which the joint portions are biased. Thus, this vehicle wheel 
more effectively prevents the deformation of the sub air 
chamber member when a centrifugal force is applied to the 
joint portions, differently from a conventional vehicle wheel 
(for example, see Patent Literature 1) in which plural joint 
portions are disposed on the center line. 
0012. Further, such a vehicle wheel can also be arranged 
Such that: the main body portion is longitudinally formed 
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Such as to curve, matching a curvature in the circumferential 
direction of the outer circumferential surface; the groove 
portions are annular circumferential grooves formed along 
the circumferential direction of the outer circumferential sur 
face of the well portion; and the edge portions are longitudi 
nally fitted in the circumferential grooves. 
0013. In this vehicle wheel, the main body portion of the 
sub air chamber member is disposed on the outer circumfer 
ential Surface, along the circumferential direction of the outer 
circumferential surface of the well portion. In this vehicle 
wheel, a centrifugal force caused when the wheel rotates is 
evenly applied to the entire length in the longitudinal direc 
tion of the sub air chamber member. Accordingly, by this 
vehicle wheel, the support stability of the sub air chamber 
member to the rim during high speed rotation of the wheel is 
further improved. 
0014 Still further, such a vehicle wheel can include: a 
protruding portion provided inside thereof with the commu 
nication hole, wherein the protruding portion is arranged Such 
as to biased from a central portion of the main body portion to 
a side of either of the edge portions in the width direction, and 
wherein the joint portions are biased to the side of the edge 
portion to which the protruding portion is biased. 
0015. In this vehicle wheel, the protruding portion and the 

joint portions are arranged Such as to be biased to the side of 
either of the edge portions that are engagingly fixed respec 
tively to the first standing wall Surface and the second stand 
ing wall Surface and firmly constrained by these standing wall 
Surfaces. 

0016. Accordingly, in comparison with a vehicle wheel in 
which the protruding portion and the joint portions are dis 
posed at the central portion in the width direction of the main 
body portion, the above-described vehicle wheel can more 
effectively prevent the deformation of the sub air chamber 
member caused when a centrifugal force is applied to the 
protruding portion and the joint portions. 
0017. Yet further, such a vehicle wheel can be arranged 
Such that: the first standing wall Surface is formed on an 
annular standing wall standing on the well portion; the Sub air 
chamber member includes a rotation preventing member that 
protrudes in wheel width direction from the either of the edge 
portions to prevent the sub air chamber member from deviat 
ing in the wheel circumferential direction by that the rotation 
preventing member is fitted into a cut-away portion formed on 
the standing wall; and the joint portions are formed, being 
biased to the edge portion side on which the rotation prevent 
ing member is formed. 
0018. In such a vehicle wheel, the joint portions, which act 
as a mass factor for inertia force, are formed being biased to 
the edgeportion side where the rotation preventing member is 
formed. Accordingly, deviation of the Sub air chamber mem 
ber due to inertia force caused on the joint portions during 
acceleration or deceleration of wheel rotation can be more 
Surely prevented by the rotation preventing member. 
0019. Further, such a vehicle wheel can be arranged such 
that the joint portions are formed in an array on a line along 
wheel circumferential direction. 

0020. In this vehicle wheel, as the joint portions, which act 
as a mass factor for centrifugal force, are arrayed in a line 
along the wheel circumferential direction, designing of the 
mass balance, in the wheel width direction, of the sub air 
chamber member becomes easy. 
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Advantages of the Invention 
0021. In comparison with a conventional vehicle wheel, a 
vehicle wheel according to the present invention makes it 
possible to more effectively prevent the deformation of a sub 
air chamber member caused when a centrifugal force is 
applied to joint portions. Thus, for a vehicle wheel according 
to the present invention, the critical rotational speed of the 
wheel can be set to a higher speed, while satisfactorily main 
taining the effect of reducing the variation of the inner volume 
of the sub air chamber caused by the joint portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is a perspective view of a vehicle wheel 
according to an embodiment of the present invention; 
0023 FIG. 2 is an entire perspective view of a sub air 
chamber member; 
0024 FIG. 3 is a cross-sectional view of the sub air cham 
ber member disposed on a well portion, and is a partial 
enlarged cross-sectional view taken along the line III-III in 
FIG. 1: 
0025 FIG. 4 is a perspective view showing the sub air 
chamber member cut away along the line IV-IV in FIG. 2; 
(0026 FIGS. 5A and 5B are process illustration for illus 
tration of a method of attaching a Sub air chamber member to 
the well portion of a rim; 
0027 FIG. 6 is a partial enlarged perspective view in the 
vicinity of the end portion of the main body portion of the sub 
air chamber member in the embodiment of the present inven 
tion, representing the state of deformation of the Sub air 
chamber member due to the centrifugal force generated at the 
maximum assumed rotational speed of the wheel, as defor 
mation amount distribution; and 
0028 FIG. 7 is a partial enlarged perspective view in the 
vicinity of the end portion of the main body portion of a sub 
air chamber member in a referential example, representing 
the state of deformation of the sub air chamber member due to 
the centrifugal force generated at the maximum assumed 
rotational speed of the wheel, as deformation amount distri 
bution. 

EMBODIMENT FOR CARRYING OUT THE 
INVENTION 

0029. An embodiment according to the present invention 
will be described below in detail, referring to the drawings 
appropriately. 
0030 FIG. 1 is a perspective view of a vehicle wheel 1 
according to an embodiment of the present invention. 
0031. As shown in FIG. 1, the vehicle wheel 1 in this 
embodiment includes a plurality of sub air chamber members 
10, as Helmholtz resonators, at equal intervals along the 
wheel circumferential direction X. Incidentally, although a 
vehicle wheel has four sub air chambers 10 in this embodi 
ment, a vehicle wheel according to the present invention may 
have two, three, or more than four sub air chamber members 
10. 
0032. In FIG. 1, symbol 33a represents upper joint por 
tions forming joint portions 33, together with bottom joint 
portions 33b (see FIG. 3). 
0033. This vehicle wheel 1 is mainly featured by that 
plural joint portions 33 of the main body portion 13 (see FIG. 
2) of a sub air chamber member 10 are formed such as to be 
biased from a center line 10f(see FIG. 2) to the edge portion 
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14a (see FIG. 2) along the wheel width direction Y of the sub 
air chamber member 10 in this embodiment. 

0034. In this embodiment, although description will be 
made on a structure in which joint portions 33 are biased to 
the edge portion 14a (see FIG. 2), the present invention can 
also be applied, as described later, to a structure in which 
plural joint portions 33 are formed, being biased from the 
center line 10f (see FIG. 2) to the edge portion 14b (see FIG, 
2). 
0035. Herein, the entire configuration of the vehicle wheel 
1 will be first described. 

0036. The vehicle wheel 1 in this embodiment is provided 
with a rim 11 and a disc 12 for connecting the rim 11 to a hub 
(not shown). In FIG. 1, symbol 11d represents the outer 
circumferential surface of a well portion 11c, and a sub air 
chamber member 10 is fitted into the well portion 11c, as 
described later in detail. Further, symbol 15 represents an 
annular standing wall standing at the outer circumferential 
surface 11d of the well portion 11c such as to extendalong the 
circumferential direction of the rim 11. Incidentally, the sub 
air chamber member 10 is as described later engaged to the 
standing wall 15. Symbol 15a represents a cut-away portion, 
of the standing wall 15, into which a rotation preventing 
member 19 is fitted when the sub air chamber member 10 is 
engaged to the standing wall 15. 
0037 FIG. 2 is an entire perspective view of a sub air 
chamber 10. 

0038. The sub air chamber member 10 is a member lon 
gitudinal in one direction (wheel circumferential direction 
X), as shown in FIG. 2, and is provided with a main body 
portion 13, a tube body 18, edged portions 14a. 14b, and 
extending portions 14c., 14d. 
0039. The main body portion 13 is longitudinally formed 
Such as to curve, matching the curvature along the circumfer 
ential direction of the outer circumferential surface 11d (see 
FIG. 1), and has a sub air chamber SC (see FIG. 3) inside 
thereof, as described later. 
0040. Further, the main body portion 13 is provided with a 
plurality of joint portions 33 (eight in this embodiment) 
arrayed in a line in the wheel circumferential direction X. As 
described later in detail, these joint portions 33 are formed 
such as to be biased from the centerline 10f(see FIG. 2) to the 
edge portion 14a. In FIG. 2, symbol 33a represents the upper 
joint portions. 
0041. The tube body 18 is arranged such as to protrude 
from the end portion in the longitudinal direction (the end 
portion in the wheel circumferential direction X) of the main 
body portion 13, in the wheel circumferential direction X, in 
other words, in the circumferential direction of the outer 
circumferential surface 11d (see FIG. 1). 
0042. The tube body 18 is arranged such as to be biased to 
the edge portion 14a from the center line 10f in the wheel 
width direction Y of the main body portion 13, in other words, 
the width direction of the outer circumferential surface 11d 
(see FIG. 1). 
0043 Although, in the above-described embodiment, the 
tube body 18 is formed integrally with the later-described 
extending portion 14c., it is also possible to make the tube 
body 18 protrude from the main body portion 13, separately 
and independently from the extending portion 14c. 
0044. The communication hole 18a is formed inside the 
tube body 18. The communication hole 18a makes the sub air 
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chamber SC (see FIG. 3) inside the main body portion 13 and 
a later-described tire air chamber MC (see FIG. 3) commu 
nicate with each other. 

0045. The cross-sectional shape of the communication 
hole 18a is preferably a cross-sectional shape, which is lon 
gitudinal in wheel radial direction Z (see FIG. 3). 
0046. As described above, although the tube body 18 hav 
ing such a communication hole 18a is biased to the edge 
portion 14a in this embodiment, it is also possible to make an 
arrangement such that the tube body 18 is biased to the edge 
portion 14b according to the present invention. 
0047. The edge portion 14a and the edge portion 14b are 
formed along the respective side portions, of the main body 
portion 13 in the wheel width direction Y, and extend in the 
wheel circumferential direction X. The edge portions 14a, 
14b are engagingly fixed respectively to the first standing wall 
surface 16a (see FIG.3) and the second standing wall surface 
16b (see FIG.3). The first standing wall surface 16a is formed 
on the annular standing wall 15 standing from the well portion 
11c (see FIG. 1). The second standing wall surface 16b is 
formed on the well portion 11c, facing the first standing wall 
surface 16a in the wheel width direction Y. The edge portion 
14a and the edge portion 14b are engagingly fixed respec 
tively to a groove portion 17a (see FIG. 3) formed on the first 
standing wall surface 16a and a groove portion 17b (see FIG. 
3) formed on the second standing wall surface 16b to thus fix 
the main body portion 13 to the well portion 11c. 
0048. The extending portion 14c and the extending por 
tion 14d are formed by integrating the plate-shaped body 
portion extending in the wheel circumferential direction X 
from the end portion of a later-described bottom plate 25b 
(see FIG.3) of the main body portion 13 in the wheel circum 
ferential direction X, and plate-shaped portions extending in 
the wheel circumferential direction X from the end portions 
of the edge portions 14a. 14b in the wheel circumferential 
direction X. Incidentally, the extending portions 14c. 14d are 
located on an extension, in the wheel circumferential direc 
tion X, of the edge portions 14a. 14b, being curved to match 
the curvature of the outer circumferential surface 11d (see 
FIG. 1) in the circumferential direction. 
0049. Incidentally, symbol 19 represents a rotation pre 
venting member for preventing deviation along the wheel 
circumferential directionX of the subair chamber member 10 
by that the rotation preventing member 19 is fitted into the 
cut-away portion 15a (see FIG. 1) of the standing wall 15 (see 
FIG. 1) when the sub air chamber member 10 is fixed to the 
outer circumferential surface 11d (see FIG. 1) of the well 
portion 11c (see FIG. 1). The rotation preventing member 19 
is formed by a piece formed in a rectangular shape in a plan 
view formed Such as to protrude from the edge portion 14a in 
the wheel width direction Y. 

0050. Symbol 33a represents a later-described upper joint 
portion (see FIG. 3). 
0051 FIG.3 referred to below is a cross-sectional view of 
the sub air chamber member 10 disposed on the well portion 
11c, and is a partial enlarged cross-sectional view taken along 
III-III in FIG. 1. 

0052. As shown in FIG.3, the main body portion 13 of the 
sub air chamber member 10 is provided with an upper plate 
25a and a bottom plate 25b forming a sub air chamber SC 
between the upper and bottom plates 25a, 25b. Incidentally, 
although the upper and bottom plates 25a, 25b have the same 
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thickness in this embodiment, the upper and bottom plates 
25a, 25b may respectively have thicknesses different from 
each other. 
0053. The upper plate 25a forms the sub air chamber SC 
by curving such as to have a bulge above the bottom plate 25b 
disposed along the outer circumferential surface 11d of the 
well portion 11c. 
0054 The upper plate 25a is provided with upper joint 
portions 33a at the part that constructs the main body portion 
13. These upper joint portions 33a are formed such that the 
upper plate 25a is partially recessed toward the sub air cham 
ber SC, and are in a circular shape in plan view. As shown in 
FIG. 2, these upper joint portions 33a are formed in a quantity 
of eight Such as to be arrayed in a line along the wheel 
circumferential direction X such as to be biased to the edge 
portion 14a from the center line 10f of the sub air chamber 
member 10 in the wheel width direction Y. 
0055 Returning again to FIG. 3, the bottom plate 25b is 
provided with bottom-side joint portions 33b at the positions 
corresponding to the upper joint portions 33a. 
0056. These bottom-side joint portions 33b are formed 
such that the bottom plate 25b is partially recessed toward the 
Sub air chamber SC, and are in a circular shape in a plan view. 
These bottom-side joint portions 33b are integrated at the tip 
end portions thereof with the tip end portions of the upper 
joint portions 33a of the upper plate 25a to form joint portions 
33, thus joining the upper and bottom plates 25a, 25b. 
0057 Incidentally, as shown in FIG. 2, although the joint 
portions 33 are forms such as to be biased to the edge portion 
14a, it is also possible according to the present invention to 
make an arrangement such that the joint portions 33 are 
biased from the centerline 10f(see FIG. 2) to the edge portion 
14b as described above. 
0058. Further, in this embodiment, the joint portions 33 
are formed by the upper joint portions 33a and the bottom 
side joint portions 33b in this embodiment, according to the 
present invention, it is also possible to form joint portions 33 
in Such a manner that upper joint portions 33a recessed 
toward the sub air chamber SC are directly integrated with the 
bottom plate 25b without forming bottom-side joint portions 
33b. Further, according to the present invention, it is also 
possible to form joint portions 33 in such a manner that 
bottom-side joint portions 33b recessed on the sub air cham 
ber SC are directly integrated with the upper plate 25a with 
out forming upper joint portions 33a. 
0059 FIG. 4 referred to below is a cross-sectional per 
spective view of the sub air chamber member 10 cut off by 
line IV-IV in FIG. 2. 
0060. As shown in FIG. 4, the joint portions 33 formed by 
the upper joint portions 33a and the bottom-side joint por 
tions 33b joined with each other in the sub air chamber SC 
have a structure that improves the mechanical strength of the 
sub air chamber member 10 and also enables greater effect on 
the silencing function by reducing variation in the inner Vol 
ume of the sub air chamber SC. 

0061. The inner volume of the sub air chamber SC is 
preferably 50-250 cc approximately. By setting the inner 
volume of the sub air chamber SC in this range, the sub air 
chamber member 10 can have sufficient effect on silencing 
and meanwhile enables reduction in the weight of the vehicle 
wheel 1 (see FIG. 1) by inhibiting an increase in the weight 
thereof. Further, the length of the sub air chamber member 10 
along the wheel circumferential direction X (see FIG. 2) can 
be appropriately set in consideration of adjusting the weight 
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of the vehicle wheel 1 and easiness in attaching to the well 
portion 11c, with the length of a half of the circumferential 
length (the circumferential length of the outer circumferential 
surface 11d (see FIG. 1) of the well portion 11c (see FIG. 1)) 
of the rim 11 (see FIG. 1) as the maximum length. 
0062 Incidentally, in FIG. 4, symbol 13 represents the 
main body portion, symbol 25a represents the upper plate, 
and symbol 25b represents the bottom plate. 
0063 Returning to FIG.3 again, the communication hole 
18a for communication between the tire air chamber MC and 
the sub air chamber SC is as described above has a cross 
sectional shape longitudinal in the wheel radial direction Z. 
Concretely, in FIG. 3, as shown by virtual lines, the cross 
sectional shape of the communicationhole 18a is wider on the 
bottom plate 25b, and tapers down from the bottom plate 25b 
toward the outside in the wheel radial direction Z. Although 
the communication hole 18a preferably has a cross-sectional 
shape that is longitudinal in the wheel radial direction Z, the 
communication hole 18a may have a different cross-sectional 
shape such as a polygonal shape instead of a longitudinal 
shape. Incidentally, the cross-sectional area of the communi 
cation hole 18a preferably has a diameter larger than or equal 
to 5 mm if converted into a circular shape with the same 
cross-sectional area. 
0064. The length of a communication hole 18a is set such 
as to satisfy an expression for obtaining a resonant vibration 
frequency of a Helmholtz resonator, the expression being 
described by the following Expression 1. 

0065 f (HZ): resonant vibration frequency 
006.6 C (m/s): sonic speed inside sub air chamber SC 
(=sonic speed inside tire air chamber MC) 

Expression 1 

0067 V (m): inner volume of sub air chamber SC 
006.8 L (m): length of communication hole 18a 
I0069. S (m): cross-sectional area of opening portion of 
communication hole 18a 

0070 C.: correction factor 
0071 Incidentally, the resonant vibration frequency f is 
matched to the resonant vibration frequency of the tire air 
chamber MC. 
0072 The tube body 18 having such a communication 
hole 18a in this embodiment is preferably formed, as shown 
in FIG. 2, such as to protrude in the wheel circumferential 
direction X further than the end portion of the extending 
portion 14c in the wheel circumferential direction X. 
0073. Returning to FIG.3 again, the edge portion 14a and 
the edge portion 14b join the bottom plate 25b and the upper 
plate 25a. 
0074 The tip ends of the edge portion 14a and the edge 
portion 14b are fitted respectively into the groove portion 17a 
of the first standing wall Surface 16a and the groove portion 
17b of the second standing wall surface 16b. 
0075. The thicknesses of the edge portions 14a. 14b, and 
the extending portions 14c. 14d (see FIG. 2) in this embodi 
ment are set Substantially the same as the thicknesses of the 
bottom plate 25band the upper plate 25a. These edgeportions 
14a. 14b and the extending portions 14c., 14d have spring 
elasticity by appropriate selection of thickness and material 
thereof. 

0076. The sub air chamber member 10 in the above-de 
scribed embodiment is formed from a resin material. As this 
resin material, in consideration of weight saving of the Sub air 
chamber member 10, improvement in mass-productivity, 
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reduction in manufacturing cost, ensuring the airtightness of 
the sub air chamber SC, and the like, a resin that allows 
blow-molding and is light and highly rigid is preferable. 
Particularly, polypropylene, which is durable against 
repeated bending fatigue, is preferable. 
0077. The rim 11 to which the sub air chamber member 10 

is fitted will be described below. 

0078. The rim 11 has the well portion 11c, which is 
recessed toward the inner side (rotation center side) in the 
wheel radius direction, between the bead sheet portions (not 
shown) of a tire, the bead sheet potions being formed at the 
both end portions in the wheel width direction Y shown in 
FIG 1. 

0079. The well portion 11c is provided in order to put in 
the bead portions (not shown) of a tire (not shown) in attach 
ing the tire to the rim 11. Incidentally, the well portion 11c in 
this embodiment is formed in a cylindrical shape with sub 
stantially the same diameter throughout the wheel width 
direction Y. 

0080. The annular standing wall 15 stands from the outer 
circumferential surface 11d of this well portion 11c such as to 
extend along the circumferential direction of the rim 11. 
0081 Returning again to FIG. 3, the standing wall 15 is 
arranged, standing at the outer circumferential Surface 11d 
Such as to form the first standing wall Surface 16a standing 
from the outer circumferential surface 11d of the well portion 
11c to the outer side in the wheel radial direction Z (the upper 
side in the sheet of FIG. 3, the same hereinafter). 
0082. The side surface portion 11e formed on the inner 
side (left side in the sheet of FIG.3) of the well portion 11c in 
the wheel width direction Y is provided with the second 
standing wall Surface 16b that is arranged such as to Substan 
tially face the first standing wall surface 16a. Incidentally, the 
standing wall 15 in this embodiment is integrally formed with 
the well portion 11c in casting the rim 11. 
0083. The first standing wall surface 16a and the second 
standing wall surface 16b are respectively provided with the 
groove portion 17a and the groove portion 17b. The groove 
portions 17a and 17b are formed along the circumferential 
direction of the outer circumferential surface 11d of the well 
portion 11c and form annular circumferential grooves. The 
edge portion 14a and the edge portion 14b of the sub air 
chamber member 10 are fitted in the groove portions 17a and 
17b. Incidentally, the groove portions 17a and 17b in this 
embodiment are formed by machining the standing wall 15 
and the side surface portion 11e respectively. 
0084. The method of attaching the sub air chamber mem 
ber 10 to the well portion 11c will be described below. FIGS. 
5A and 5B are process illustrations for illustrating a method 
for attaching the sub air chamber member 10 to the well 
portion 11c 
0085 Incidentally, attaching of the sub air chamber mem 
ber 10 to the well portion 11c in this embodiment assumes 
using a pusher (pressing device)50 (see FIGS.5A and 5B) for 
pressing the edge portion 14b at a position close to the groove 
portion 17b toward the outer circumferential surface 11d of 
the well portion 11c. 
I0086. As the pusher 50, for example, one that presses the 
edge portion 14b (see FIGS.5A and 5B) by the air pressure of 
an air cylinder can be adopted. 
I0087 Incidentally, in FIGS.5A and 5B, the pusher 50 is 
shown by virtual lines (alternate long and two short dashes 
lines) for the convenience of drawing. 
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I0088 Although the pusher 50 used in this embodiment can 
be, for example, a plate shaped member provided with an 
edge portion having an outline in an arc shape with a curva 
ture of the sub air chamber member 10 in the longitudinal 
direction (the wheel circumferential direction X in FIG. 2), a 
pusher 50 applicable to the present invention is not limited 
thereto and can be changed in designing appropriately. 
I0089. In this attaching method, as shown in FIG.5A, first, 
the sub air chamber member 10 is inclined, and the edge 
portion 14a located in the vicinity of the rotation preventing 
member 19 is partially fitted into the groove portion 17a of the 
first standing wall surface 16a. Herein, as shown in FIG.1, the 
rotation preventing member 19 is fitted into the cut-away 
portion 15a of the standing wall 15. 
(0090. Then, in FIG. 5A, the pusher 50 shown by virtual 
lines is made contact with the edge portion 14b. Symbol 11d 
represents the outer circumferential surface of the well por 
tion 119C. 

(0091. Then, as shown in FIG. 5B, when the pusher 50 
presses the edgeportion 14b toward the outer circumferential 
surface 11d of the well portion 11c, as the inclination angle of 
the sub air chamber member 10 to the outer circumferential 
surface 11d of the well portion 11c becomes smaller, the edge 
portion 14a on the both sides Sandwiching the rotation pre 
venting member 19 is gradually fitted into the groove portion 
17a of the first standing wall surface 16a. 
0092. Herein, the edge portion 14b having spring elasticity 
warps, corresponding to the magnitude of the pressing force 
of the pusher 50. 
0093. Then, when the edge portion 14b is further pressed 
toward the outer circumferential surface 11d of the well por 
tion 11c, as shown in FIG. 3, the edge portion 14a and the 
edge portion 14b are completely fitted respectively into the 
groove portion 17a formed on the first standing wall surface 
16a and the groove portion 17b formed on the second stand 
ing wall surface 16b. Thus, the sub air chamber member 10 is 
fitted to the well portion 11c. 
0094. The actions and effects of the vehicle wheel 1 in this 
embodiment will be described below. 

0.095 As shown in FIG. 3, the vehicle wheel 1 is engag 
ingly fixed by that the edge portions 14a. 14b are fitted into 
the groove portions 17a, 17b of the first and second standing 
wall surfaces 16a, 16b. 
(0096. The closer to the central portion in the wheel width 
direction Y from the edge portions 14a. 14b firmly con 
strained respectively by the first and second standing wall 
surfaces 16a, 16b, the larger deformation caused on the sub 
air chamber member 10 by a centrifugal force during rotation 
of the wheel. 

(0097 FIG. 6 referred to below is a partial enlarged per 
spective view in the vicinity of the end portion of the main 
body portion of the sub air chamber member 10 in an embodi 
ment of the present invention, representing the state of defor 
mation of the sub air chamber member 10 due to the centrifu 
gal force generated at the maximum assumed rotational speed 
of the wheel, as deformation amount distribution. FIG. 7 is a 
partial enlarged perspective view in the vicinity of the end 
portion of the main body portion 13 of a sub air chamber 
member 10 in a referential example, representing the state of 
deformation of the sub air chamber member 10 due to the 
centrifugal force generated at the maximum assumed rota 
tional speed of the wheel, as deformation amount distribu 
tion. 
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0098 Incidentally, the deformation amount herein was 
obtained by a simulation testing by CAE (Computer Aided 
Engineering). 
0099. In FIGS. 6 and 7, the shaded portion 10a out of the 
shaded portions categorized in three kinds by gray Scale rep 
resents the region with the largest deformation amount (lifted 
degree) from the outer circumferential surface 11d of the well 
portion 11c (see FIG. 3) to the centrifugal direction. The 
shaded portion 10b represents the region with a medium 
deformation amount (lifted degree). The shaded portion 10c 
represents the region with a small deformation amount (lifted 
degree). The hollow portion 10d represents the region with 
little deformation. 

0100 First, the referential example shown in FIG. 7 will 
be described below. On a sub air chamber member 10 in this 
referential example, plural joint portions 33 are provided in 
an array in a line of the centerline 10f(see FIG. 2) defined on 
the main body portion 13. 
0101 The region of the shaded portion 10a with the largest 
deformation amount (lifted degree) is widely distributed 
along the direction in which the joint portions 33 are arrayed. 
0102. In contrast, as shown in FIG. 6, on a sub air chamber 
member 10 of the vehicle wheel 1 in this embodiment, the 
joint portions 33 are formed being biased to the edge portion 
14a. Accordingly, the darkest shaded portion 10a is signifi 
cantly smaller than the darkest shaded portion 10a in FIG. 7. 
0103) Further, though not shown, the maximum value of 
the deformation amount of the upper plate 25a (see FIG.3) of 
the Sub air chamber member 10 in FIG. 6 was 82% of the 
maximum value of the deformation amount of the upper plate 
25a (see FIG. 3) in FIG. 7. The maximum value of the defor 
mation amount of the bottom plate 25b (see FIG. 3) was 88% 
of the maximum amount of the deformation amount of the 
bottom plate 25b (see FIG. 3) in FIG. 7. 
0104. As described above, on the vehicle wheel 1, plural 

joint portions 33 formed along the circumferential direction 
of the main body portion 13 are disposed such as to be biased 
to the edge portion 14a, which is engaged to the first standing 
wall surface 16a. Accordingly, the joint portions 33 are firmly 
constrained by the first standing wall surface 16a. Thus, this 
vehicle wheel 1 more effectively prevents the deformation of 
a sub air chamber member 10 caused when a centrifugal force 
is applied to the joint portions 33, differently from a conven 
tional vehicle wheel (for example, see Patent Literature 1) on 
which plural joint portions 33 are disposed on the center line 
10f 
0105. Further, by the vehicle wheel 1, as the deformation 
of the sub air chamber member 10 caused when a centrifugal 
force is applied to the joint portions 33 can be more effec 
tively prevented, it is possible to set the critical rotational 
speed (the critical rotational speed at which the sub air cham 
ber member 10 detaches from the well portion 11c) of the 
wheel can be set to a higher speed, while satisfactorily main 
taining the effect of reducing the variation of inner volume of 
the sub air chamber SC caused by the joint portions 33. 
0106 Still further, in the vehicle wheel 1, the main body 
portion 13 of the sub air chamber member 10 is formed 
longitudinally Such as to curve, matching the curvature in the 
circumferential direction of the outer circumferential surface 
11d of the well portion 11c. Further, the groove portions 17a, 
17b are annular circumferential grooves formed along the 
circumferential direction of the outer circumferential surface 
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11d of the well portion 11c, and the edgeportions 14a. 14b are 
fitted longitudinally, as described above, in these circumfer 
ential grooves. 
0107. In such a vehicle wheel 1, the main body portion 13 
of the sub air chamber member 10 is disposed along the 
circumferential direction of the outer circumferential surface 
11d of the well portion 11c. In this vehicle wheel 1, the 
centrifugal force caused when the wheel rotates is evenly 
applied to the entire length in the longitudinal direction of the 
sub air chamber member 10. Accordingly, by this vehicle 
wheel 1, the support stability of the sub air chamber member 
10 to the rim 11 during high speed rotation of the wheel is 
further improved. 
0108. Yet further, in such a vehicle wheel 1, the above 
described protruding portion 18 is provided being biased 
from the central portion (centerline 10?) in the width direction 
of the main body portion 13 to the edge portion 14a, and the 
joint portions 33 are biased to the edge portion 14a to which 
the protruding portion 18 is biased. 
0109. In this vehicle wheel 1, the protruding portion 18 
and the joint portions 33 are arranged such as to be biased to 
the edge portion 14a, which is engaged to the first standing 
wall surface 16a and firmly constrained by this standing wall 
surface 16a. 
0110. Accordingly, in comparison with a vehicle wheel in 
which the protruding portion 18 and the joint portions 33 are 
disposed at the central portion (center line 10?) in the width 
direction of the main body portion 13, the above-described 
vehicle wheel 1 can more effectively prevent the deformation 
of the sub air chamber member 10 caused when a centrifugal 
force is applied to the protruding portion 18 and the joint 
portions 33. 
0111. Further, in the vehicle wheel 1, the joint portions 33 
are formed being biased to the edge portion 14a at which the 
rotation preventing member 19 is formed. 
0112. In such a vehicle wheel 1, the joint portions 33, 
which act as a mass factor for inertia force, are formed being 
biased to the edge portion 14a where the rotation preventing 
member 19 is formed. Accordingly, deviation of the sub air 
chamber member 10 due to inertia force caused on the joint 
portions 33 during acceleration or deceleration of wheel rota 
tion can be more Surely prevented by the rotation preventing 
member 19. 
0113 Still further, in the vehicle wheel1, the joint portions 
33 can be formed in a line along the wheel circumferential 
direction X. 
0114. In this vehicle wheel 1, as the joint portions 33, 
which act as a mass factor for centrifugal force, are arrayed in 
a line along the wheel circumferential direction X, designing 
of the mass balance, in the wheel width direction Y, of the sub 
air chamber member 10 becomes easy. 
0115 Although this embodiment has been described 
above, the present invention can be carried out in various 
embodiments without limitation. 
0116 For example, although the joint portions 33 formed 
in the wheel circumferential direction X are arrayed on a 
single line in the above-described embodiment, the joint por 
tions 33 may be arrayed on plural lines as long as the joint 
portions 33 are biased to the edge portion 14a or the edge 
portion 14b. 
0117. Further, although the tube body 18 is protruded from 
the end portion of the main body portion 13 in the wheel 
circumferential directionX in this embodiment, the tube body 
18 may be protruded in the wheel width direction Y from the 
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main body portion 13, at a central portion in the wheel cir 
cumferential direction X of the main body portion 13, for 
example, at a position where the rotation preventing member 
19 is arranged. Herein, the tube body 18 can also serve as the 
rotation preventing member 19, by being fitted into the cur 
out portion 15a. 

DESCRIPTION OF REFERENCE SYMBOLS 

0118 1: vehicle wheel 
0119) 10: sub air chamber member (Helmholtz resonator) 
0120 11c: well portion 
0121 11d: outer circumferential surface of well portion 
0122 10?: center line 
0123) 13: main body portion 
0.124 14a: edge portion 
0.125 14b: edge portion 
012.6 16a: first standing wall surface 
0127. 16b; second standing wall surface 
0128) 18: tube body 
0129. 18a; communication hole 
0130 25a: upper plate 
0131 25b: bottom plate 
(0132) 33: joint portion 
0.133 33a; upper joint portion 
0134 33b: bottom-side joint portion 
0135 X: wheel circumferential direction 
0.136 Y: wheel width direction 
0.137 Z: wheel radial direction 
0138 SC: Sub air chamber 
0139 SC1: first sub air chamber 
0140. SC2: second sub air chamber 
0141 MC: tire air chamber 

1. A vehicle wheel, comprising: 
a sub air chamber member which serves as a Helmholtz 

resonator and is fixed to an outer circumferential Surface 
of a well portion in a tire air chamber; 

a first standing wall Surface formed Such as to stand from 
the outer circumferential surface of the well portion 
outward in radial direction and extend in circumferential 
direction of the outer circumferential surface; and 

a second standing wall Surface formed on the well portion 
Such as to face the first standing wall Surface in width 
direction of the outer circumferential surface, 

wherein the sub air chamber member is formed from a resin 
and includes: 
a main body portion including a bottom plate disposed 

on the outer circumferential surface side of the well 
portion, an upper plate forming a Sub air chamber 
between the upper and bottom plates, and a commu 
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nication hole for communication between the sub air 
chamber and the tire air chamber; and 

edge portions that join the upper and bottom plates at 
both side portions of the main body portion in, and are 
engaged to respective groove portions formed on the 
first standing wall Surface and the second standing 
wall Surface, and 

wherein the main body portion is provided with plural joint 
portions that are recessed toward inside the sub air 
chamber from either or both of the upper and bottom 
plates to partially join the upper and bottom plates, the 
joint portions being formed along the circumferential 
direction such as to be biased to a side of either the edge 
portion engaged to the first standing wall Surface or the 
edge portion engaged to the second standing wall Sur 
face. 

2. The vehicle wheel according to claim 1, 
wherein the main body portion is longitudinally formed 

Such as to curve, matching a curvature in the circumfer 
ential direction of the outer circumferential surface, 

wherein the groove portions are annular circumferential 
grooves formed along the circumferential direction of 
the outer circumferential surface of the well portion, and 

wherein the edge portions are longitudinally fitted in the 
circumferential grooves. 

3. The vehicle wheel according to claim 1, comprising: 
a protruding portion provided inside thereof with the com 

munication hole, 
wherein the protruding portion is arranged such as to 

biased from a central portion of the main body portion to 
a side of either of the edge portions in the width direc 
tion, and 

wherein the joint portions are biased to the side of the edge 
portion to which the protruding portion is biased. 

4. The vehicle wheel according to claim 1, 
wherein the first standing wall Surface is formed on an 

annular standing wall standing on the well portion, 
wherein the sub air chamber member includes a rotation 

preventing member that protrudes in wheel width direc 
tion from the either of the edge portions to prevent the 
sub air chamber member from deviating in the wheel 
circumferential direction by that the rotation preventing 
member is fitted into a cut-away portion formed on the 
standing wall, and 

wherein the joint portions are formed, being biased to the 
edgeportion side on which the rotation preventing mem 
ber is formed. 

5. The vehicle wheel according to claim 1, 
wherein the joint portions are formed in an array on a line 

along wheel circumferential direction. 
k k k k k 


